Using a pooled sample, this paper indicates that unions seem to affect the economic performance of Brazilian establishments, especially in terms of profitability, employment and productivity. Unions tend to reduce profitability, whereas the relationship between union density and productivity, employment and average wages seems to be concave. These performance indicators first rise with union density up to a certain density level (usually about 50 percent) and then start to decline. These results indicate that some unionism may be good for the plants' economic performance, although too much unionism may start having negative effects.
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Introduction
There have been many studies investigating the economic impact of unions in the economics literature. These studies have examined the impact of union presence and density on economic performance and efficiency variables, measured at the plant, firm or industry level. The outcomes examined reflect either static performance, such as profitability and productivity, or dynamic efficiency, such as physical capital and R&D investments.
In the U.S., for example, Mishel and Voos (1992) and Hirsh (1991) provide comprehensive surveys of the economic impact of unions, with the general finding that unions adversely affect economic performance. Menezes-Filho (1997) used panel data to find that unions have a negative impact on profitability in the United Kingdom, but that this effect declined over the 1980s, a period of harsh anti-union legislation. Moreover, Menezes-Filho, Ulph and Van Reenen (1998) found a negative correlation between unions and R&D spending in the United Kingdom, but this correlation basically disappeared when they controlled for cohort dummies and technological opportunities. Gregg, Machi and Metcalf (1993) found that unionized firms experienced faster productivity growth in the U.K. in the late 1980s. Finally, Fallick and Hasset (1999) found that union certification significantly reduces a firm's investment, whereas and Black and Lynch (1997) found that unionized establishments that have adopted new industrial relations practices have higher productivity than otherwise similar nonunion plants.
In Latin America, there are very few econometric studies of the economic effect of unions. This is very surprising, given their recognized importance in shaping various economic and political outcomes in these countries. There have been some studies examining the effect of unions on wages, such as Arbache (1999) , who found that unions increase wage dispersion in Brazil, contrary to almost all studies in the developed world. This highlights the need for research on the effect of unions on firms' economic performance in Latin America, so that the role of unions can be better understood and economic policies devised to improve the relationship between workers and managers.
Brazil (like other Latin American countries) has recently been subject to a dramatic trade liberalization process, with trade tariffs declining from an average of 57.5 percent in 1988 to about 15.6 percent in 1998. The literature on unions and international trade shows that increasing imports and the removal of trade barriers may have a negative impact on union wages (see Driffill and Van der Poeg, 1995 and Gaston and Tefler, 1995) . One important research and policy question that can also be addressed with this research is what happened to the union impact on the firms' economic performance after the rapid trade liberalization process, which brought more competition to the market.
To anticipate the results, this paper indicates that unions seem to affect the economic performance of Brazilian establishments, especially in terms of profitability, employment and productivity. The results using the pooled sample indicate that unions tend to reduce profitability, whereas the relationship between union density and productivity, employment and average wages seems to be concave. These performance indicators first rise with union density up to a certain density level (usually about 50 percent) and then start to decline. These results indicate that some unionism may be good for the plants' economic performance, although too much unionism may start having negative effects.
A Brief History of Union Activity in Brazil
The main hypothesis that this paper will investigate is whether trade unions have had a negative impact on the economic performance of Brazilian firms, measured in terms of profitability, productivity and capital investment. The paper also seeks to examine the conjecture that changes in Brazilian trade policy in the early 1990s, which increased competition in the product market, affected the power of trade unions to affect these measures.
The data available seem adequate to test these hypotheses, since information was collected on many economic variables at the establishment level over time and establishments were surveyed on unionization and other industrial relations policies throughout the 1990s. It was therefore possible to summarize the main changes that occurred in the industrial relations policies of the firms in the sample and relate those changes in the competitive environment and to the division of rents inside each firm.
Brazil is one of the few countries that have not signed Convention 87 of the ILO. This Convention is regarded as the most important by the ILO, as it establishes the principle of freedom to organize. According to it, workers are entitled to decide on matters of union organization and structure without any interference from the other actors in the system. In particular, under the principle of freedom to organize, workers are the ones who should decide if the union structure should either be unified by one single union, or organized with more than one organization. In Brazil, the structure of workers' representation is a matter of law and of the Constitution. Since the matter is regulated by the law and by the Constitution, Brazilian workers do not have the freedom to organize unions of their own. In order for Brazil to become a signatory of Convention 87, the country's Constitution would need to be changed, at least in this respect.
Until 1988, the Labor Code was very restrictive about union organization in Brazil.
Unions were subject to interference and even to intervention by the government. The law restricted the size of the union board of directors, limiting it to 25 members. To exist, the union needed a formal authorization from the Labor Secretary, known as the "Union Letter" (Carta Sindical). Unions could organize workers belonging to "categories," as they were defined in the law. If a "category" was not listed in the Labor Code, there could not exist a union to represent these workers. The law has never recognized the right to organize and to represent workers at the plant level. The smallest representing unit is the city, and, consequently, the smallest bargaining unit is supposed to be the city, too.
Together with restrictions on union activities, the law also conceded some rights to the unions. The most important is exclusive jurisdiction. Once recognized by the government, the union becomes the single representative of the workers. In addition, the law created the "Union Tax," a compulsory fee deducted from the pay of all workers belonging to the "category," even non-members. The "Union Tax" corresponds to the value of one day's work and is deducted annually, in March. The revenue is distributed in the following proportions: 60 percent to the local (city) union, 15 percent to the state federation, 5 percent to the national confederation, and 20 percent to the Labor Department.
Brazilian Labor law complemented union regulation by offering some personal opportunities to union officers. For instance, within the Labor Department, there were many tripartite structures in which some positions were reserved for labor union officers. The Labor Court system was also a tripartite structure, with hundreds of positions to be filled. The appointment decisions to the positions were the outcomes of political processes and were used by governments as a means of co-opting labor leaders. With this legal apparatus, the government has been able to control the labor movement since the 1930s. Repression and co-optation were combined for decades, to allow the industrialization of the country with minimal industrial conflict. In this sense, the model may be regarded as a success.
The 1988 Constitution changed some of the old provisions, and created a situation similar to that prevailing in the United States and Canada. On the one hand, the 1978 Constitution eliminated all forms of government interference and intervention in union affairs. On the other hand, it retained the monopoly of representation, with the single union principle. It also kept the "Union Contribution" and created a second compulsory contribution, whose value is to be decided by the "workers' assembly," organized by the union.
After 1988, union representation became a Constitutional matter. The old problems of lack of legitimacy were not solved. The old system was repressive, but it was consistent, combining elements of restrictions with some compensating privileges. The system that has emerged from the new Constitution, however, is very ambiguous. Unions have achieved more freedom, since they are not subject to government intervention. However, rather than assuming risks and responsibilities which should come with freedom, unions have managed to keep the old privileges. As a result, today, Brazilian unions have the legal guarantee of monopolistic representation, and, at the same time, have the right to collect compulsory fees. They are free to define "categories" of workers but cannot represent at the plant level.
The union structure that has emerged from the 1988 Constitution is very curious. In sum, all Brazilian workers working in formally organized firms, are formally represented by a trade union. The union engages in collective bargaining at least once a year.
Bargaining outcomes are automatically extended to all workers in the industry, regardless of the membership status of individual workers. This means that, for instance, wage increases negotiated at the bargaining table, apply to all workers in the industry, even to non-members.
Moreover, all workers in a firm are entitled to the wage increase, even if there are no union members within the firm's labor force.
However, trade unions do negotiate, on a firm-by-firm and even plant-by-plant basis, about working conditions and practices, employment levels, shifts, introduction of new machinery, etc. Therefore, this paper tests the hypothesis that the wages and practices defined at the industry level act as a floor (outside option) for the workers' demands within a firm, and that a second-round bargaining process takes place within each establishment, that will affect various performance measures, depending on the relative bargaining power of its workers. This bargaining power depends on the presence of unionized workers and of a workers' council in the firm, and also on whether the firm recognizes the union for bargaining purposes.
The period covered by the data used in this study is 1990-2000. As mentioned before, the legal framework that regulates union activity in Brazil was reformed in 1988, with the new Constitution, and has not changed during the period. Consequently, variations in union effects, eventually captured, cannot be attributed to changes in the legal and institutional framework.
They should be related to other structural changes, mainly to the economic reforms initiated in the Collor Administration, since 1990.
In the 1990s, with Presidents Itamar Franco and Fernando Henrique Cardoso, Brazil started a process of opening its domestic markets, restructured many industries, privatized stateowned enterprises, deregulated some industries, and transferred to the private sector many services that had previously been performed by the state.
1 Thus, in the period under study, there were a number of important changes in the Brazilian markets of goods and services. The reforms have impacted the labor market, and very probably have changed the elasticity of demand of labor. Changes in union impacts should be attributed to those changes, rather to regulation of union activity.
In sum, trade unions have played a very important role in the Brazilian society, especially in recent times, since the democratization process that took place in the early 1980s. Despite this important role played by unions in society, no econometric study has attempted to assess the impact of unions on static and dynamic efficiency. This paper aims to fill this gap.
1 For an overall view of privatization process that took place in Brazil, see Annex 2.
Theory and Econometric Methodology

Theoretical Issues
Models of union-firm bargaining are generally applications of a class of game theoretical models first described by Nash (1953) . Bargaining models can be either static and axiomatic (as formulated by Nash, 1953) , or dynamic and strategic (first analyzed by Rubinstein, 1982) . Binmore (1982) describes the conditions under which the two types of models generate identical solutions. The differences and correspondences between these two types of models were also examined in details by Binmore, Rubinstein and Wolinsky (1986) .
In order to describe a game, one needs to specify its form, the players' preferences and strategies, and the status quo points. In the games to be examined in this project, the bargaining process takes place over time, consisting of a sequence of bargaining periods. At each point in time, one of the players suggests one agreement and the other can either accept or reject it. If the other player accepts the proposition, the game ends. If she rejects, the game goes on to the next bargaining period and it is now her turn to propose an agreement. The players' strategies are sequences of rules that will govern the behavior of each player at each stage of the game, and that may or may not depend on the entire history of the game.
In order to fully describe the bargaining process, one has to specify the firm and union's utility functions, the disagreement pay-offs of both parties and the scope of the bargaining. Bargaining can be over wages only (right-to-manage model), over wages and employment (efficient bargaining, see MacDonald and Solow, 1981) or over wages, employment and investment (see Grout, 1984) . The division of rents and the equilibrium level of investment will depend on the union's relative bargaining power and the disagreement pay-offs.
Some studies introduce competition in the product market, assuming that there are two firms and that each firm bargains over wages with the union representing its workers in the first stage. In the second stage, each firm sets its output and employment to maximize profits for a given wage level (the right to manage model). The product market competition (second stage) takes place only between the two firms (both produce a homogeneous product) and takes the form of a Cournot-Nash model (see Dowrick, 1992 , Davidson, 1988 , Dobson, 1994 and Menezes-Filho, 1997 .
Econometric Methodology
Based on the theoretical ideas and the data availability described above, our objective is to estimate simple panel data econometric models such as:
where i indicates a firm observed in year t, Y is the dependent variable of interest (profitability, productivity, investment or wages), i α is the unobserved firm fixed effect, Union is a proxy for union power (e.g., union density), Competition proxies for local and foreign product market competition, and the vector X represents econometric controls potentially correlated with unionization and with performance indicators, such as market share.
If the coefficient on unionism is found to affect wages, investment, productivity and/or profitability, this would give empirical support for the proposition, described in the sub-section above, that the division of rents and the equilibrium level of investment of a firm will depend on the union's relative bargaining power.
As panel data is available, there are many possible estimation strategies. First, the data over the years will be pooled and simple Ordinary Least Squares models will be estimated. The aim is to have an idea of the size of the union impact on different indicators of economic performance in Brazil and compare them with available estimates in the developed and less developed world. The sample will then be split and separate regressions run for the periods before and after trade liberalization, to check whether the coefficient on union density is stable over time. Finally, it would be very interesting to interact the union variable with product market competition, to check whether the union impact varies with the degree of monopoly power enjoyed by the firm (see Stewart, 1993) .
In a second stage, time-varying (retrospective) information on union density, together with the firm level performance variables, will be used to estimate equation (1) in firstdifferences, to eliminate the unobserved firm level heterogeneity that is constant over time. This is intended to check whether the union impact estimated using the pooled sample is biased due to omitted variables that are constant over time. It is also desirable to run separate first-differences equations for the beginning and end of the decade to test for temporal parameter stability.
Finally, information on new industrial relations practices, also gathered by the survey, will be used to check whether the introduction of these practices have improved efficiency and whether their effect on performance differed according to union status.
The Data
Annual Industrial Survey -PIA
The data used in this paper come from two different sources. The first source is a firm-level survey, the "Pesquisa Industrial Anual" (Annual Industrial Survey), conducted every year from 1988 to 1998 by the Brazilian Census Bureau. (For budgetary reasons no survey was conducted in 1991.) The survey covers a sample of firms operating in the manufacturing sector of the economy. The average number of firms is 10,000 per year, and the sample structure is as follows:
i) all firms with more than 1,000 employees were surveyed;
ii) a random sample of firms with less than 1,000 were surveyed. • Employment Level = log (Number of Employees)
• Average Wages = log (Amount paid in Annual Wages)/ total number of employees)
Union Survey
Unfortunately, there is no information on unionism in the Industrial Surveys. Therefore, as in Menezes-Filho (1997) and Menezes-Filho, Ulph and Van Reenen (1998), a retrospective survey was carried out survey among the manufacturing firms, seeking information about the present and past union status of the workforce, as well as proxies for the strength of the union's bargaining power and new industrial relation policies. The firms were also asked about the degree of competition that they face, both internally and from abroad, now and during the trade liberalization process. A copy of the questionnaire is included in the Annex.
About 1,100 manufacturing plants from different regions were surveyed, mainly of medium to large size in terms of employment, from a mailing list available at FIPE-USP. The information from this industrial relations survey was then matched to the data from the industrial surveys (PIA). The interviews were conducted by telephone, which guaranteed a high response rate; in fact, the response rate was 95 representing 946 establishments. Of those plants, 650 were matched to the Industrial Surveys conducted by IBGE.
Unfortunately, when the sample is restricted to those establishments with valid information on the main variables for at least four consecutive years, the total dropped to 285 establishments, which will be the sample size from now on. Moreover, there was a change in the PIA methodology in 1996, so that many firms that were surveyed before 1996 were not followed afterwards and new firms were included from 1996. In order to maximize the information on the time dimension, the sample was restricted to those firms that were observed before and after the change. However, some robustness tests using the whole sample were conducted, and the results will be reported where pertinent. Table 1a presents the number of establishments surveyed every year and Table 1b the balance of the panel. One can see that the number of establishments is reasonably constant over time and the most plants are followed for 9 or 10 years, that is, almost the whole period. Number of firms = 288. Table 4 compares the means of the economic variables described above in more and less unionized establishments. In terms of employment, average wages and capital investments, one can note that there is a non-linear (concave) relationship between these variables and the percentage of workers that are unionized in 2000.
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All of them rise with unionization up to certain level, decreasing afterwards. With respect to productivity and profitability, one can note a continuous decline with unionization. In terms of union recognition, all performance measures, except for capital investments, are lower in establishments that explicitly bargain with trade unions. The presence of a workers' council, on the other hand, is associated with more employment, wages and capital investments, but with lower mark-up and productivity. 
The Results
Pooled Sample
Moving on to the regressions, 5 Table 5 presents the results of the levels regressions, using the 1988 to 1998 pooled data. All models were estimated using a random effects model that takes into account the presence of serial correlation induced by persistent firm-specific effects. 6 In the first column, the results of using profitability or mark-up as the dependent variable are set forth.
First, it seems that union density is negatively associated with profitability, even after controls are allowed for market share, market concentration, 7 employment, capital intensity and 22 sector dummies. The estimated coefficient implies an elasticity, evaluated at mean profitability and 5 The results of these regressions should perhaps be better interpreted as conditional correlations, since no controls are allowed for firm fixed effects or other endogeneity issues. The industry fixed effect is included, however. 6 For long-differences specifications that control for fixed effects, see below. 7 The concentration measure we use is based on our survey. The managers were asked whether they face more or fewer than five competitors in their market (see Annex).
density, of about -0.06. It is interesting to note that both market share and market concentration positively impact profitability, suggesting the importance of efficiency and market power in the Brazilian industry. In terms of employment, a positive and significant coefficient is reported in column (2), which implies an elasticity of 0.13, suggesting the unionized plants employ more people, even conditional on the industry in which they operate, their market share, concentration and capital intensity. It appears from the results in column (3) that unions do not affect the plants' investment decisions. The only impact that was precisely measured in the investment equation was a negative market concentration, which suggests that market power is not very good for growth.
In terms of value added, the results indicate that more unionized plants produce less output, with the same levels of employment and capital, than less unionized ones. The elasticity is -0.11, at mean density, which is a significant number. It is also interesting to note that market share has a positive and substantial impact on productivity, but that concentration does not, implying a cost-based interpretation for the market share effect. In terms of average wages, the impact of union density is positive but not significant at conventional levels. It is interesting to point out, however, that both market share and employment have positive and significant estimated coefficients in the wage equations. This provides evidence of a non-competitive wage determination process, in particular of rent-sharing.
The models so far imposed the restriction that the relationship between unionization and performance is linear (or log-linear), but both the descriptive statistics presented in Table 4 The results of the random effects specifications show that, in general, the linear restriction does not seem to fit well with the data. The exception to this rule is the profitability equation, where the inclusion of density squared inflated the standard errors, because of multicollinearity, without adding more information to the specification. It seems therefore, that more unionized plants tend to have lower profits, period.
In term of employment however, Table 6 shows clearly that employment grows only up to a certain level of unionization, thereafter declining. Employment reaches a maximum when union density reaches 60 percent, with about 24 percent of plants having densities higher than that. In terms of investment, the results remain the same as in the linear case, that is, with no union effects on growth. The results using value added as a dependent variable are quite significant, however. The relation seems to be concave, with the marginal impact reaching its maximum at mean union density (34 percent). In establishments where more than 80 percent of the workers belong to a trade union, productivity is actually lower than in non-unionized ones. A similar phenomenon happens with average wages, but the impact reaches its maximum when half of the plant's workforce is unionized and it never leads to lower wages than in nonunionized settings.
The results as a whole imply that unionism always reduces profitability, that is, the share of total sales that goes to shareholders or is re-invested. However, some unionism is actually good for the plants' performance in terms of value added, and it also leads to increases in wages and employment. When union density reaches about 35 percent of the plant's workforce, the impact in terms of productivity starts to reverse, and after 50 percent of employees are unionized, further rises in unionism lead to lower employment and wages. If wages and employment depend on the plant's performance, the presence of trade unions may facilitate communication between workers and managers, increasing efficiency and productivity, which translate into higher compensation and job security. However, when unions have too much power, they seem to impede progress and lead to the deterioration of all performance indicators.
Union Effect over Time
In a period of significant changes in the economic environment, as described above, it is important to test for the time stability of the estimated coefficients. To accomplish this, the data was grouped by periods and Table 7 reports the estimated coefficients of the union density variable in OLS regressions using the various performance indicators as dependent variables. It must be emphasized that union density as reported by managers in 2000 is used as the main independent variable in the regressions, but that controls are included for the plants whose managers report changes in density between 1990 and 2000.
The grouping was chosen according to changes in the Brazilian economy. The period between 1988 and 1990 was a period of high inflation and slow growth. Moreover, trade liberalization, with a big reduction in trade tariffs, began in 1988 tariffs, began in . Between 1992 tariffs, began in and 1994 inflation reached its peak and the trade liberalization process was completed, and in 1994 the Real stabilization plan was implemented. Between 1995 and 1998, inflation was quite low and stable, a program of mass privatization was implemented and the economy was growing. Column (1) reports the results of the profitability regressions, which show that the estimated parameters behave differently across periods, especially before and after the Real stabilization plan (1994) . Before that, rises in union density led to lower profitability, but this relationship was reversed when around half the workers in the establishments were unionized.
After stabilization, the situation was turned around, with unionization first increasing, than decreasing the plants' mark-ups. One possible explanation for these findings is that in periods of very high and growing inflation, the concept of relative prices lost most of its meaning and the distributive conflict between unions and managers could always be solved through price increases (see Amadeo and Pero, 2000) . After 1994, profitability followed the behavior of other indicators, rising and then declining with unionization (see below).
The behavior of the relationship between employment and unionization is quite stable over time, as column (2) shows. The intensity of this relationship varies somewhat, with the biggest effects after stabilization. In terms of investment, no effect was found in any of the sub-periods. With respect to value added, a negative relationship with union density is noticeable before 1994, whereas after stabilization the non-linear pattern is evident. Finally, the concave relationship between density and wages is evident in all periods, although a bit less intense in the final period. Tables 8 and 9 report the results of regressions that use the change in union density 9 as an explanatory variable for changes in our performance measures over the same period. The aim of these exercises is to test the robustness of the results after the elimination of plant-specific effects. 10 The results of the profitability regressions for the 1995-1998 period (Table 8, first column) indicate that a decline in union density tends to raise mark-ups, though the effect is imprecisely estimated. In terms of employment, the result of the levels' specification is reproduced, with a decline in density leading to a decline in employment. This is an important result, as it confirms that trade unions tend to increase employment in Brazil.
Long-Differences Equations
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In terms of investment, once again no significant results were obtained, but declines in union density tend to increase productivity, and significantly so, as the results of the fifth column reveal. The relationship between wages and unionization all but vanishes in the long-differences specifications, which indicate that plant fixed effects might be contaminating the levels results.
With respect to the other controls, it is noticeable that the positive (and significant) market share and employment coefficients in the wage equations indicate that these relationships are robust to fixed effects. 9 As reported by the manager that answered the survey. The omitted variable is "constant union density" throughout. 10 It must be said at the outset that unions effects are notoriously difficult to captured in first-differences specifications (see Hirsh, 1991 and Bronars and Deere, 1990) . 11 Interactions between rise in density and density were with to capture non-linearities in the long-differences specifications, but with no significant results. The results for the 1990 to 1995 period are much less significant. This may be the result of the big changes in the macroeconomic environment surrounding the establishments, or driven by measurement errors in managers' answers on conditions further in the past. 
The Introduction of Profit Sharing
The managers of the establishments were also asked about the introduction of other industrial relation policies to improve the relationship between employees and managers so that productivity can rise. The indicators used were the introduction of profit sharing, a program of "quality and productivity," and increasing employees' voice. In order to save space, the only results presented here are for profit sharing, the variable for which the results look most interesting. Source: PIA-IBGE. Note: Standard Errors (robust to heteroskedasticity) in brackets; all controls of Table 9 are also included.
The results from Table 10 indicate that the introduction of profit sharing is associated with a rise in all performance indicators, with significant effects on profitability and value added, and imprecisely estimated impacts on employment and average wages. The results must be interpreted with caution, however, since attributing a causal interpretation to this relationship requires a relatively strong assumption about the correlation between the introduction of profit sharing and the structure of the error term.
The results from Table 11 indicate that the effects of the introduction of profit sharing may depend on degree of unionization in the establishment (Black and Lynch, 1997) . Columns
(1) and (4) show that more unionized firms had a trajectory of lower profitability and productivity on average than less unionized ones, but that this was counter-weighted by the introduction of profit sharing, although interactive terms were not precisely estimated. One possible interpretation of the results is that profit sharing was introduced as a way to successfully counteract the decline in economic performance that took place in the more unionized establishment in the late1990s.
Conclusions
The results of this paper indicate that unions seem to affect the economic performance of Brazilian establishments, especially in terms of profitability, employment and productivity. The results using the pooled sample indicate that unions tend to reduce profitability, whereas the relationship between union density and productivity, employment and average wages seems to be concave. These performance indicators first rise with union density up to a certain density level (usually about 50 percent) and then start to decline. These results indicate that some unionism may be good for plants' economic performance, although too much unionism may start having negative effects.
The profitability effect varies a great deal over time, especially before and after the hyperinflation period, but the union impacts on wage, employment and productivity are quite robust over time. Moreover, these effects are also captured in long-differences specifications, which use changes of unionization as explanatory variables to control for establishment fixed effects, with the exception of the union effect on wage.
There is also evidence that the introduction of profit sharing schemes was associated with an improvement in performance, both in terms of productivity and profitability. Moreover, it seems that this effect was somewhat stronger in more unionized establishments, as compared to the less unionized ones. This may indicate that unions, by improving communication between managers and employees, make the introduction of profit sharing more efficient. Finally, unionized establishments that did not introduce new industrial relation policies experienced a downward trend in performance in the 1990s.
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